The southern Cascadia subduction zone (SCSZ) and overlying accretionary prism lie partly offshore, but also extend onland in northern California (Fig. 1) (4, 5) . As a result examination of the offshore structure of the subduction margin by acoustic-reflection techniques (4, 6) can be integrated with paleoseismic studies on land. In this report, we use dated fault displacements together with evidence of coincident coseismic uplift and subsidence to evaluate the Holocene seismic activity and earthquake potential of the SCSZ.
The accretionary prism of the SCSZ is 85 to 100 km wide and comprises prominent systems of north-northwest trending, east- Fig. 1) (7) . This discontinuity forms the approximate western limit of seismicity on the North American plate (8). In the southern part of the region, structures take on a west to northwest trend and extend landward (Fig. 1) . Faults of the SCSZ fold-and-thrust belt form two or more west-verging imbricate thrust fans (Fig. 1) (5, 7) . Deep penetration seismic-reflection surveys offshore show that these fans merge into sole thrust faults that extend to or near (-4 to 5.5 km above) the interface between the Gorda and North American plates (7). Individual faults commonly extend upward to or near the sea floor and terminate in folds that deform young strata. Onland, cumulative slip greater than 15 km has been estimated from measured vertical separations of lower Pleistocene sediments across faults (5, 9). These relations and displacements of upper Pleistocene marine terraces (5, 10, 11) (Fig. 2) , and fluvial sand and gravel of similar age have been displaced at least 8 m across the adjacent eastern fault. These displacements suggest that the combined late Holocene slip rate is 6 to 12 mm/yr for the Little Salmon fault.
Raised beaches along several sections of the coast north of the MTJ provide evidence of repeated episodes of late Holocene uplift. Fossil mollusk shells from raised beaches and shore plafforms at Cape Mendocino (Fig. 1) , just north of the MTJ, have 14C ages of 3100 to 3700 yBP (23). The fossil mollusk shells are in growth position, suggesting that uplift was sudden and coseismic.
A low emergent terrace, known locally as Clam Beach (Fig. 1) , demonstrates that late Holocene coseismic uplift occurred along the coast north of Humboldt Bay. This terrace is bounded on the landward side by a former sea cliff about 35 m high. The shoreline angle, abrasion platform, and terrace cover sediments are exposed in stream-cut banks at the mouth of the Mad River. The shoreline angle and abrasion plafform are cut into folded and faulted shallow-marine deposits of late Pleistocene age (Fig. 3) (24) . The abrasion plafform is currently about 1 m above mean high water and about 3 m above mean tide level-too high to have been formed at present sea level. This relation indicates that the terrace has been tectonically raised. The terrace cover sediments consist of a thin (1 to 2 m thick) pebbly beach sand overlain by two eolian dune sequences that are separated by a weakly developed buried soil. Driftwood collected from the beach sand directly above the abrasion surface yielded a 14C age of 960 to 1257 yBP. The only source for these dune sands is the adjacent seafloor, which became emergent following sudden uplift and local regression of the shoreline. The buried soil represents weathering of the dune surface during interseismic stabilization of the dunes. Entombed in the upper dune sequence, which was probably deposited following a second episode of coseismic uplift, are trees that are rooted in the buried dunes and in peat that accumulated in back-dune hollows during the interseismic interval. The "4C ages from these trees and peat range from about 250 to 300 yBP. The amount of uplift recorded at Clam Beach is not known. Because modern shoreline angles and wave-cut plafforms in similar poorly consolidated sediments in this region are being cut several meters below sea level, each of the events at Clam Beach may have involved at least several meters of uplift.
Holocene coseismic subsidence is apparent from submerged and buried marshes and forests around the northern margin of Humboldt Bay. At the Mad River Slough (Fig. 1) , located near the axis of the Freshwater syncine, at least four, and possibly five, stacked buried marsh or forest horizons represent the uppermost Holocene (Fig. 4) (Fig. 4) ; an additional weakly developed and locally absent peat beneath the upper buried horizon has been dated at about 550 to 1250 yBP. Several of these ages correspond (within standard errors) to the events identified at Clam Beach and on the Little Salmon fault (Fig. 5) .
We thus infer that the SCSZ is active, that major thrust faults in the accretionary prism are genetically related to the subduction process, and that late Holocene displacement, uplift, and subsidence are associated with two such zones of faulting, the Little Salmon fault and the Mad River fault zone. The magnitude and distribution of deformation are similar to those observed from great historic subduction zone earthquakes in Japan (3), Alaska (29), and Chile (30), and suggest that the SCSZ has repeatedly produced large subduction earthquakes during the Holocene. These inferences permit estimates to be made of the magnitudes of these paleoseismic events.
Measurements of stratigraphically bracketed slip on the west trace of the Little Salmon fault and "4C dating of bracketing layers indicate that the fault has generated at least three large surface displacements (3.6 to 4.5 m per event) during the past 1700 years and has an average late Holocene slip rate of about 7 mm/yr. The east fault strand, located a few hundred meters from the west strand, has produced surface displacements of about 1 to 2 m per event that may be synchronous with these three events and has an average late Holocene slip rate of about 2 to 3 mm/yr. Combined, surface displacements on both strands have been as much as 4.6 to 6.5 m per event. The recurrence interval is 300 to 560 years, and the late Holocene slip rate is 6 to 12 mm/yr. The fault has a length of about 100 kmi, and we estimate that the area of the related earthquake-producing rupture surface is about 4000 km2. Regression relations between magnitude and rupture length, surface displacement, and recurrence interval and slip rate (31) the underlying subduction zone (3). Hence, we suspect that movement on the Little Salmon and Mad River fault zones is associated with large paleoseismic events on the CSZ megathrust. If the CSZ is segmented, rupture on the SCSZ megathrust between the Blanco fracture zone and the MTJ (Fig. 1) would be approximately 240 km long and 70 to 80 km wide. We estimate this width by assuming that rupture would extend seaward to the western limit of strong coupling between the Gorda and North American plates (SD in Fig. 1) (7) and landward to where the dip of the downgoing plate increases from -11? to -25? (8, 33) . This area corresponds to the region of shallow crustal seismicity, which is the region between the seismic and aseismic fronts (34) Although the seismic potential of the CSZ is not yet resolved, the preponderant geologic evidence now supports the interpretation that great subduction-related earthquakes have occurred in this region in the recent past and presumably will recur in the future. Our studies indicate that maximum events in the 7.6 to 7.8 magnitude range are less probable than those having magnitudes in the range of 8.4 or larger. Characterization of these earthquakes, particularly with respect to recurrence interval and structural segmentation of the CSZ, is vital because subduction zone earthquakes of the magnitudes suggested are well known to generate extensive damage from ground shaking, liquefaction, ground failure, and large tsunamis.
